The single author monograph that addresses a topic of fundamental relevance with authority and in depth is a rarity. In 1978, John Waterlow published his major treatise on whole body protein turnover and its measurement, co-authored with Millward and Garlick. This became the most cited book of its time, even though for many the content must have been challenging and relatively inaccessible. The present text represents the follow-up and it is by contrast readily accessible and eminently readable. It contains a wealth of information from a disparate literature, which is carefully ordered and presented with the clarity conferred by the insight of a master. It embraces an exceptional breadth of conceptualization and depth of understanding that are unique and particular to a lifetime of careful thought and reflection.
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John Waterlow derived his interest for the study of protein metabolism from his clinical experience looking after severely malnourished children. At that time a primary dietary deficiency of protein was considered to be causative. His idea was that ultimately death was a consequence of a failure of the body's ability to maintain its structural and functional protein: a failure of protein turnover leading to failed cellular machinery. The message for life is carried in DNA, but the function of life is carried out by the proteins derived from this message. Proteins in their manifold form provide the structural and functional elements of all cells, deriving their multiplicity and complexity from the pattern of amino acids from which they are formed. Nutritional science for the first half of the 20th century was dominated by the determination of the nature of the amino acids from which proteins are formed, and an identification of which have to be provided preformed in the diet. In the latter part of the 20th century, science in this area revolved around the nature and the magnitude of protein turnover and an understanding of the mechanisms that regulate and control these processes. The use of isotopically labelled amino acids made it possible to explore the internal dynamics of this exchange in the whole animal, and the development and application of stable isotopic techniques made it possible to do this safely in vulnerable people such as young children and pregnant women. Waterlow towered over this activity and provided the insight and guidance that enabled the time consuming and difficult approaches associated with the earlier studies in the 1940s and 1950s to be applied to complex metabolic states. For this he had to develop and validate simpler approaches that could be applied not only to the clinical context, but also in the field or to larger population groups. These are difficult issues, practically and conceptually. This book captures the story of this experience and in a very straightforward way illustrates the complexities and issues of relevance, and also demonstrates how they might best be resolved. In order to do this, he has to address a number of debates or issues, which at different times either appeared to have hampered progress or served as a spur to greater insight.
Protein turnover embraces the processes through which amino acids are incorporated into protein and released from protein, protein synthesis and protein degradation. In the same way as metabolic rate captures the turnover of energy and oxygen in the body as a fundamental integrated process, protein turnover represents the fundamental integrated processes through which amino acids and nitrogen are turned over. This dynamic state enables the renewal and replacement of the biological material of which the body is made and thereby is critical for ongoing function and health. Over any extended period of time, the amount of protein in the body is more or less constant, hence the rate at which protein is synthesized is matched by the rate at which protein is degraded, and this enables nitrogen balance to be maintained. How is this complexity regulated and controlled with exquisite precision, and yet responsive to wide environmental perturbation and the stresses of ill-health? This book captures our present understanding in 18 chapters, which probably fall into five sections.
The first section, Chapters 1-5, deals with the basic issues. Each chapter addresses an issue that is often misunderstood and often ignored by clinicians and others who would wish to use these methods but have a limited background in the area. For many this may appear a difficult or awkward place to start, but it is critical for a clear understanding of the assumptions that underlie the application of tracer methodologies to the determination of whole body exchange. The basic principles embrace models and their analysis, free amino acids, pools and their kinetics, the transport and metabolism of specific amino acids, and issues related to the definition of the 'precursor pool' for protein synthesis. The succinct articulation of each problem and the commonsense delineation of a pragmatic approach for each chapter represent a little gem of focus and clarity. The second section, Chapters 6-8, is the methodological heart of the book and discusses the methods that have been developed to measure protein turnover and the fate of amino acids to oxidation, and the kinetics of urea formation and its disposal. The main developments in each of these chapters shows a direct lineage to Waterlow's own contribution, but also builds on and extends this experience. At times much of this work has been shrouded in debate and at times heated controversy among very strong scientific personalities: the relative benefit of 'precursor' and 'end-product methods', choice of tracer, how best to sample the pool of relevance. The differences of opinion are presented with a directness and clarity that is extremely difficult to glean from a reading of an extensive literature. Waterlow presents the evidence, and gives his opinion: an opinion that reflects wide discussion and deep consideration and engagement with all the participants, and carries the balance and wisdom of experience and concern for the truth. For some issues, the interpretation has become more straightforward as the evidence has accumulated. For other issues, the evidence may still be incomplete and the jury may still be out, but Waterlow provides a clear identification of the direction the work should take in order for these uncertainties to be resolved. The third section, Chapters 9-13, deals with regulation and control, and how aspects of protein turnover change with differences in diet, physiological state, age and pathology. This section addresses the question 'Why measure protein turnover'. The answer is simple, to enable us to better understand the dietary requirement for protein and other nutrients that influence its metabolism in order to determine how best to support health and to manage illhealth and conditions where its regulation and control are abnormal. Section 4, Chapters 14-17, deals with turnover at the level of individual tissues, plasma protein and collagen. Again, each chapter addresses specific concerns that have relevance in terms of clinical care or the ability to grow and develop normally. The final section consists of a single chapter that is devoted to a discussion of the coordination of protein synthesis and protein breakdown. Health is reflected in the maintenance of balance, and for balance to be achieved synthesis and breakdown must match, but there are no obvious mechanisms that enable this balance to be achieved, and therefore fundamentally we are still left with the question of the nature of health and how this is achieved.
This work captures the scientific journey of a lifetime in an area that has never been particularly fashionable, has always been intellectually challenging and difficult to achieve in practice. It tells us what we have done and what we know, and what this knowledge enables us to do. Importantly, it helps to identify what we do not know, and how we might go about filling these gaps. It presents complexity with a simplicity and at its heart sees life not as a state but as an exchange, best expressed as a rate function integrated at the level of the whole body. It utilizes a stochastic approach, but is clear about the underlying assumptions, and with reasonable attempts to validate methods justifies the strength of its conclusions, often as a balance of opinions. This is a slimmer volume than the 1978 text, but in many ways more penetrating in its articulation. This is a scientific autobiography at its best: an insight into the mind and thinking of a great man. It represents a lifetime of thought and understanding. Published on his 90th birthday it is emblematic of the grit and determination that have carried him through difficult and personally challenging experiences. The practical relevance of this work has enormous sweep. Its translation into practice underlies agricultural policy, the global movement of food, the treatment of severely malnourished children, the clinical care of patients in every hospital and the definition and promotion of good health for the population as a whole. Against this there will be the need to rewrite standard lectures and texts on protein metabolism. Whereas a good book is a delight and pleasure, a great book is a treasure beyond compare. This is a great book that offers insight and delight to the expert and clarity of understanding to all.
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